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(57) ABSTRACT

Methods and systems are described for providing feedback in
the event of a lane deviation of a vehicle having a power
steering system. Vehicle data, such as speed, a steering angle,
and the like, may be acquired (e.g., from a sensor system of
the vehicle). An activation signal may be generated based on
the acquired data. A haptic warning may then be generated
using the power steering system of the vehicle based on the
activation signal.

21 Claims, 2 Drawing Sheets

N

3

N

Sensor system of
the vehicle  |—]

Vehicle data

1

Driver inputs 9

w Feedback algorithm (FB) 7

On 8 off

Activate

4

Power steering
system

FB active

Feedback
concluded

Feedback F

il

Angle requirement
(Feedback F)

Angle requirement




US 9,403,480 B2

Sheet 1 of 2

Aug. 2, 2016

U.S. Patent

(Jeuorido)
Ae|dsig

1

Zh ~_

101enlay

1

A 4

(Sd)

13NqAY

F 3

juswsalinbal a|8uy

wiaisAs
guli931s Jamod

/

Ll

/

0]

(4 1oeqgpas4)
juswsauinbal 3|8uy

YA
(94) wyrioB|e yoeqpasy

6

papnPUol
yoeqpaaq 91eAIPY

syndul JaALq

A

anIoe g4

8

aAI3oeul g4

S

4

CTIIELETN
10 Wa1sAs Josuag

e1ep 32IY3aA

/

.V

/J

| 614




US 9,403,480 B2

Sheet 2 of 2

Aug. 2, 2016

U.S. Patent

(|leuondo) yoeqpas{ Aejdsiq

-

F

Joeqpas) s1eisuan

[euSis uojieAlIoR 91RIBUSD

rwu\

F

ejep aJinbay

w

¢ b



US 9,403,480 B2

1
METHOD AND SYSTEM FOR RESPONDING
TO A LANE DEVIATION EVENT OF A
VEHICLE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority to German Application
No. 102013204118.7, filed on Mar. 11, 2013, the entire con-
tent of which is incorporated by reference herein.

TECHNICAL FIELD

The present disclosure relates generally to a method and
apparatus for a notification in the event of deviation of a
vehicle from an expected path. In particular, the present dis-
closure relates to a method and apparatus for providing alarm
notification in response to a lane deviation of a vehicle.

INTRODUCTION

Motor vehicles can be equipped with a steering aid which
facilitates steering of the motor vehicle. The steering aid can
be referred to as power steering, and may comprise a hydrau-
lic assisting system (HPAS), an electrical assisting system
(EPAS), or an electrohydraulic assisting system (EHPAS).
The steering aid can comprise an actuator drive to transmit a
desired auxiliary torque for steering the motor vehicle. The
electric steering aid can be configured in such a way that a
steering activity (e.g., torque) generated by the driver of the
motor vehicle can be detected automatically and boosted
electrically. When the motor vehicle is traveling at a high
speed, steering assistance can be boosted less than when the
motor vehicle is traveling at a lower speed. For example,
when parking or traveling in town traffic at a relative lower
speed, the number of steering movements or the amount of
torque applied by the driver can result in an increased level of
assistance from the steering aid.

In an example, the steering aid may comprise an active
steering system (also referred to as an active front axle steer-
ing system or active front steering (AFS) system) that
includes an actuator for performing the steering aid and a
plurality of sensors for detecting driver input conditions (e.g.,
steering angle) and other driving conditions. The steering aid
may be useful in improving driver and passenger safety.
Accordingly, a system that leverages the sensors and/or actua-
tor of a steering aid system to further enhance driver and
passenger safety may be desirable.

SUMMARY

In accordance with various exemplary embodiments, the
present disclosure provides. Methods and systems are
described for providing feedback in the event of a lane devia-
tion of a vehicle having a power steering system. Vehicle data,
such as speed, a steering angle, and the like, may be acquired
(e.g., from a sensor system of the vehicle). An activation
signal may be generated based on the acquired data. A haptic
warning may then be generated using the power steering
system of the vehicle based on the activation signal.

Additional objects and advantages of the present disclo-
sure will be set forth in part in the description which follows,
and in part will be obvious from the description, or may be
learned by practice of the present disclosure. Various objects
and advantages of the present disclosure will be realized and
attained by means of the elements and combinations particu-
larly pointed out in the appended claims.
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2

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory only and are not restrictive of the
present disclosure.

The accompanying drawings, which are incorporated in
and constitute a part of this specification, illustrate embodi-
ments of the present disclosure and together with the descrip-
tion, serve to explain the principles of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

At least some features and advantages will be apparent
from the following detailed description of embodiments con-
sistent therewith, which description should be considered
with reference to the accompanying drawings, wherein:

FIG. 1 shows schematic illustration of an apparatus for
responding to a lane deviation event of a vehicle in according
with the present teachings; and

FIG. 2 shows an exemplary method for responding to a lane
deviation event of a vehicle in accordance with the present
teachings.

Although the following detailed description makes refer-
ence to illustrative embodiments, many alternatives, modifi-
cations, and variations thereof will be apparent to those
skilled in the art. Accordingly, it is intended that the claimed
subject matter be viewed broadly.

DESCRIPTION OF THE EMBODIMENTS

Reference will now be made in detail to various embodi-
ments, examples of which are illustrated in the accompanying
drawings. However, these various exemplary embodiments
are not intended to limit the disclosure. To the contrary, the
disclosure is intended to cover alternatives, modifications,
and equivalents. In the drawings and the description, similar
elements are provided with similar reference numerals. Itis to
be noted that the features explained individually in the
description can be mutually combined in any technically
expedient manner and disclose additional embodiments of
the present disclosure.

In accordance with the present teachings, a method for
responding to a lane deviation event of a vehicle is provided.
Additionally or alternatively, a method in accordance with the
present teachings can provide feedback as a response to a lane
deviation event of a vehicle.

The method provides feedback in the event of a lane devia-
tion event of a vehicle. For example, vehicle data (e.g., speed,
steering rate and/or yaw rate, and the like) may be monitored
in order to detect a lane deviation event. When a lane devia-
tion is detected, the system may provide feedback to the user
and/or vehicle. An example of feedback may include an alarm
notification (e.g., optical warnings, acoustic warnings, haptic
feedback such as vibrations in steering wheel).

In accordance with the present teachings, an exemplary
embodiment of the method can include an alarm notification
in the event of lane deviations. The feedback algorithm can
provide the driver of a vehicle with feedback or a warning if
the driver leaves the current lane without having activated an
indicator (e.g., turn signal). The warning may comprise, for
example, vibrations on the steering wheel, optical or acoustic
warnings, or any other suitable warning. In an example, vibra-
tions may be produced by an electromechanical power
assisted steering system (EPAS, Electric Power Assisted
Steering) or an additional eccentric actuator in the steering
system. In an example where a haptic warning is used, the
haptic warning may be based on torques and may be triggered



US 9,403,480 B2

3

by the sensor system of the vehicle, for example a camera
module on the vehicle front side.

In accordance with the present teachings, an exemplary
embodiment of the method can include vehicles that are
equipped with a power steering system. For example, a
hydraulic steering assistance system (HPAS, Hydraulic
Power Assisted Steering) may be adjusted to include the
feedback functionality described herein without the need for
an additional actuator. Here, if the vehicle is provided with
AFS (Active Front Steering, active front wheel steering), the
existing actuator may be leveraged to provide feedback
reducing cost of an complexity within the vehicle’s systems.

In accordance with the present teachings, an exemplary
embodiment of the active steps may utilize vehicle data. The
vehicle data may be provided by sensors of the vehicle that
monitor the vehicle, parts or components, and/or the environ-
ment of the vehicle. The vehicle data may comprise, for
example, the speed of the vehicle, the current steering angle,
the steering rate and/or the yaw rate, and the like. Further
inputs for the method may comprise, for example, the moni-
toring of the activity of an indicator (e.g., a turn signal), a
direction indicator, and/or the location and/or condition of
driving lanes. In an example, both direct sensor data and data
derived from sensor data may be used.

In accordance with the present teachings, an exemplary
embodiment includes an activation signal that triggers, ini-
tiates, generates, and/or creates the feedback (e.g., haptic
warning). The activation signal may be based in part on
vehicle or sensor data that describes the state of the vehicle. In
an example, a haptic warning or other warning signal may be
generated or output by a power steering system (e.g., AFS
system), with the result that the driver receives feedback such
as vibrations via the steering wheel. Additionally or alterna-
tively optical or acoustic warnings may be provided.

The haptic warning may comprise a sequence of a plurality
of pulses. The warning may be, for example, N pulses, where
N may be a predefined number, with a definable or adjustable
signal profile or signal waveform such as a sine wave or a
sawtooth profile. For each pulse, it is possible to allow the
pulse to slowly rise and fall and to define the respective
length. The frequency and amplitude of these pulses can also
be configured. The haptic warning may be generated using a
change in the steering angle of the steering wheel. For
example, a component of the steering system may be used to
generate the haptic warning, and the change in steering angle
of the steering wheel may trigger the component to generate
the haptic warning. In particular, an actuator of the AFS may
be controlled to create warning impulses.

In accordance with the present teachings, an exemplary
embodiment includes receiving inputs from a driver of the
vehicle. The inputs may be recorded and taken into account
for the generation of the activation signal and/or the genera-
tion of the feedback. Accordingly, the driver or user, for
example, may switch the warning option on and off, adjust the
intensity of the warning, for example low, medium, high, and
configure how early a warning is output with respect to the
expected departure from the lane (e.g., sensitivity).

In an example, the generation of the activation signal and/
or the generation of the haptic warning may be dependent on
the speed of the vehicle. For example, the intensity of the
warning may be increased or educed on the basis of the speed
or the warning may be switched off below a certain speed
limit or threshold. The generation of the activation signal
and/or of the feedback may also be dependent on the steering
angle speed. For example, a fast direction change may gen-
erate feedback where a slow direction change may not.
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In accordance with the present teachings, an exemplary
embodiment includes modifying/adapting the warning based
on sensed conditions indicative of road conditions (e.g., road
unevenness) from the vehicle data. In an example, the feed-
back may be generated based on the road unevenness. The
intensity of the warning may be adapted to the road condi-
tions, that is to say the road condition may be a further input
for the intensity of the warning. For example, a haptic warn-
ing may be increased or intensified in the case of poor road
conditions in order to make the warnings distinguishable
from the influences of the road.

In accordance with the present teachings, an exemplary
embodiment includes an arbiter device that may monitor the
power steering system and the feedback system in the event of
lane deviations. The arbiter may receive input from both a
power steering system (e.g., AFS system) and the feedback
system, such as a steering angle request, and may process the
two inputs. In this example, the arbiter may determine
whether performing haptic feedback is safe according to the
vehicle data available, as described herein.

In accordance with the present teachings, an exemplary
embodiment of the present disclosure includes a system for
providing feedback in the event of lane deviations of a vehicle
with a power steering system. The system comprises a com-
putation unit for carrying out the method described above.
The computation unit may be a separate unit or may be
integrated in existing units, for example existing units of the
steering system, which are already present and thus use exist-
ing hardware and/or software.

In accordance with the present teachings, an exemplary
embodiment of the system includes an input device for the
driver that is operatively connected to the computation unit.
Using the input device, the driver, or some other user, may
switch the feedback option on and off, adjust the intensity of
the feedback (e.g., intensity of a haptic warning), for example
low, medium, high, and configure when (e.g. how early) the
feedback is output with respect to the expected departure
from the lane (e.g., sensitivity).

In accordance with the present teachings, an exemplary
embodiment of the system includes a safety device or arbiter
device for monitoring a power steering system and the com-
putation unit. The safety device or arbiter may receive input
from both the power steering system (e.g., AFS system) and
the feedback system, such as a steering angle request, and
may process the two inputs. The safety device or arbiter may
limit functionality in order to monitor and/or control the
power steering system together with the feedback system in
order to ensure safe operation of the vehicle.

FIG. 1 illustrates a system 1 for providing feedback in the
event of lane deviations of a vehicle according to an exem-
plary embodiment of the present disclosure. A control com-
puter or a computation unit 2 at least partially executes a
control algorithm for providing feedback in the event of lane
a deviation e.g., (a lane change without using the turn signal).
This algorithm is described further below in connection with
FIG. 2.

One or more sensors (e.g., sensor systems 3) may generate
sensor data or vehicle data. The data may be generated from
one or more sensors or sensor system 3 of the vehicle or
components of the vehicle and the vehicle data 4 may com-
prise the speed of the vehicle (v), further states or values (x),
an activation signal (A), and any other suitable vehicle data.
The vehicle data 4 and at least the activation signal (A) are
supplied to the computation unit 2 which is operatively con-
nected to the sensor system 3.

A driver or user of the feedback system may use input
device 5 to enter driver inputs. For example, a user may adjust
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the sensitivity of feedback (S), the intensity of feedback (1),
and whether the feedback system is switched on or oft (E).
Driver adjustments to the inputs may be carried out in pre-
defined stages or in an infinitely variable manner. The inputs
made by the user are output both to the computation unit 2 and
to the sensor system 3 or a corresponding control unit of the
vehicle.

In accordance with the present teachings, an exemplary
embodiment of the system includes main inputs of the feed-
back system that comprise two categories of data, namely
vehicle data 4 and driver inputs 5. With the driver inputs 5, a
user is able to switch the alarm notification feature on and off,
to adjust the intensity of the warning, for example low,
medium and high, and/or to configure how early or quickly a
warning is generated before the expected lane change (e.g.,
sensitivity). The vehicle data 4 may comprise signals from the
vehicle or the sensors that are used by the method. An acti-
vation signal (A) which is responsible for triggering or acti-
vating the warning is also included. The signal (A) may be
output by the sensor system 3. For example, a camera module
onthe front of the vehicle, and may be dependent on the driver
inputs 5. The activation signal (A) which is typically a signal
derived from sensor data or signals may also be generated in
the computation unit 2.

In accordance with the present teachings, an exemplary
embodiment of the system provides the option to adjust the
intensity of the feedback based on the speed v of the vehicle.
Thus, a method of providing feedback in accordance with an
exemplary embodiment of the present disclosure includes
adjusting the intensity of the feedback. This means that the
method may be speed-dependent and it is possible to increase
or reduce the intensity of the warning based on the speed of
the vehicle (v). In an example, the feedback system may be
automatically switched off when the speed of the vehicle falls
below a threshold low speed (e.g., 20 kph) or rises above a
threshold high speed (e.g., 200 kph).

In addition to the speed (v), further data (x) relating to the
vehicle and/or the environment may be used to adapt the
intensity, form and/or length of the feedback. For example,
the condition of the road or data relating to road unevenness
may be a further input for stipulating the intensity of the
feedback. Accordingly, the intensity of the feedback may be
increased in the case of poor or uneven road conditions in
order to always keep the feedback distinguishable from road
influences. Further signals such as the steering angle, steering
rate, yaw rate or acceleration etc. may be used to adapt the
method or the feedback.

Based on the signals or groups of signals 4 and 5, described
herein, the feedback algorithm 6 generates a feedback (F).
According to the algorithm 6, three states are possible: in a
first state 7, the feedback feature (FB) is inactive. For
example, the algorithm can be switched on by the driver, or
automatically switched on by virtue of the vehicle being
started or by virtue of a particular speed (e.g., lower threshold
speed) being reached or exceeded. Once the (FB) algorithm is
initiated, the algorithm then reaches a second state 8 in which
the feedback feature (FB) is active, that is to say the vehicle is
being monitored for lane deviations. In response to receipt of
an activation signal (A), the system reaches a third state 9 in
which the Feedback (F) is generated. After the feedback has
been concluded or possibly terminated, the system returns to
the second state 8 and from there returns to the first state 7 as
a result of being switched off (by the driver), or due to the
speed dropping below the lower threshold. The system may
also return from the second state 8 to the third state 9 again as
a result of receipt of a new activation signal (A).
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In accordance with the present teachings, the feedback (F)
may comprise an angle requirement in the form of a haptic
warning sequence consisting of a plurality of pulses, the
number, length, frequency and/or form of which can be
adapted. For example, a user of the feedback system may
adjust these characteristics of the haptic warning.

In accordance with the present teachings, an exemplary
embodiment of the system includes a safety device or an
arbiter device 10 that receives the feedback (F) and an angle
requirement (PS) originating from the power steering system
(e.g., AFS). The arbiter device 10 processes both signals and
monitors plausibility, reliability, and safety of the angle
requirements to ensure the vehicle may be safely controlled.

The arbiter device 10 outputs the superimposed signal, that
is to say the angle requirements from the feedback system and
power steering system, to an actuator 12 or to a control unit of
the steering system.

A power steering system 11 comprises an actuator 12 in the
steering wheel or on the steering column. The actuator 12
provides a superimposed angle, with the result that the steer-
ing effort (steering angle) of the driver is reduced. The actua-
tor 12 may also be used to generate feedback such as haptic
feedback (e.g., high-frequency vibrations) for the feedback
system. In order to provide the feedback functionality in
addition to the power steering technology, the feedback algo-
rithm algorithm 6 may superimpose an additional steering
angle requirement or request on the power steering (e.g.,
AFS) angle requirement if the driver leaves or wishes to leave
the lane in an undesirable manner. Since both the power
steering functionality and the Feedback (F) functionality are
angle-based, these signals may be combined or superim-
posed. For example, an angle request for the feedback system
may be added to the overall angle request (e.g., from the
power steering system). Here, a change in steering angle of
the steering wheel may then trigger the actuator 12 to generate
haptic feedback, for instance, based on the angle request for
the feedback system.

In accordance with the present teachings, an exemplary
embodiment of the system includes an optional display
device 13 for outputting feedback (F). For example, the feed-
back (F) may comprise an audible warning and the display
device may comprise a speaker or the feedback (F) may
comprise a visual warning and the display device may com-
prise a visual display (e.g., a display screen, an indicator light
on a vehicle instrument panel, and the like).

FIG. 2 illustrates a method for providing feedback in the
event of a lane deviation of a vehicle according to an exem-
plary embodiment of the present disclosure. It should be
noted that the method or the algorithm for providing feedback
in the event of a lane deviation can run independently of the
states described with reference to FIG. 1 (e.g., states 7 to 9).
However, in various exemplary embodiments, the states may
also be used to perform the method and based on the addi-
tional data required increase the reliability of the method.

In accordance with the present teachings, an exemplary
embodiment of the method begins with data being acquired at
step 20. The data may comprise vehicle data 4 and a driver
data or inputs 5.

The activation signal (A) may be generated at a second step
21 based on the acquired data. In an embodiment, this may
take place either directly in the sensor system (in which case
the activation signal (A) logically belongs to the vehicle data
4) or in the computation unit 2 (in which case the activation
signal (A) may be internally assigned to the computation unit
2).

In an example, the sensor system may comprise one or
more cameras that are used to determine lane boundaries.
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Based onthe acquired data for the vehicle (e.g., vehicle speed,
steering angle, and the like) and the determined lane bound-
aries, a lane departure, or an anticipated lane departure, may
be detected. In response to the lane departure or anticipated
lane departure, the activation signal (A) may be generated

It should be noted that the two steps 20 and 21 may be
carried out during or in all states 7, 8 and 9 as described with
reference to FIG. 1. In an example, the data may be acquired
in state 8 (step 21) since the data may be used for the active
algorithm. The activation signal (A) may also be generated in
the state 8 and finally causes the state change to state 9.

In a third step 22, feedback (F) (e.g., a haptic warning) may
be generated on the basis of the activation signal (A). In an
embodiment, the generation may comprise signal generation
or may additionally comprise an output or physical genera-
tion using the power steering system (e.g., AFS) or the actua-
tor 12 of the power steering system 11 here. The third step 22
may take place in the third state 9 of the feedback algorithm
6, in which case the arbiter 10 and the actuator 12 maybe be
used in the implementation of this example.

In an optional fourth step 23, feedback (F) (e.g., a visual
and/or audible warning) may be generated on the basis of the
activation signal (A). In an embodiment, the generation may
comprise signal generation or may additionally comprise an
output or physical generation using the display device 13. The
fourth step 23 may take place in the third state 9 of the
feedback algorithm 6, in which case the arbiter 10 and the
display device 13 maybe be used in the implementation of this
example.

The details and dependencies of input variables when gen-
erating the activation signal (A) and the feedback (F) are
described herein and likewise apply here in connection with
FIG. 2; they are therefore not repeated.

The method illustrated in FIG. 2 can be performed in one or
more devices of the steering system 1. For example, the
method can be performed by control device of the steering
system 1 such as a central control unit. The control device can
be implemented within any element of the steering system 1
such as control unit 2. Alternatively, the control device can be
a separate device from any of the above-described steering
system 1 elements. The control device can include a storage
element such as a disk drive, flash drive, memory circuit, or
other memory device. The storage element can store software
which can be used in operation of the control device. Software
can include computer programs, firmware, or some other
form of machine-readable instructions, including an operat-
ing system, utilities, drivers, network interfaces, applications,
and the like. The control device can further include a process-
ing element such as a microprocessor or other circuitry to
retrieve and execute software from the storage element. The
control device can also comprise other components such as a
power management unit, a control interface unit, etc.

The exemplary systems and methods described herein can
be performed under the control of a processing system
executing computer-readable codes embodied ona computer-
readable recording medium or communication signals trans-
mitted through a transitory medium. The computer-readable
recording medium is any data storage device that can store
data readable by a processing system, and includes both vola-
tile and nonvolatile media, removable and non-removable
media, and contemplates media readable by a database, a
computer, and various other network devices.

Examples of the computer-readable recording medium
include, but are not limited to, read-only memory (ROM),
random-access memory (RAM), erasable electrically pro-
grammable ROM (EEPROM), flash memory or other
memory technology, holographic media or other optical disc
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storage, magnetic storage including magnetic tape and mag-
netic disk, and solid state storage devices.

While the present disclosure has been disclosed in terms of
exemplary embodiments in order to facilitate better under-
standing of the present disclosure, it should be appreciated
that the present disclosure can be embodied in various ways
without departing from the principle of the disclosure. There-
fore, the present disclosure should be understood to include
all possible embodiments which can be embodied without
departing from the principle of the disclosure set out in the
appended claims.

For the purposes of this specification and appended claims,
unless otherwise indicated, all numbers expressing quanti-
ties, percentages or proportions, and other numerical values
used in the specification and claims, are to be understood as
being modified in all instances by the term “about.” Accord-
ingly, unless indicated to the contrary, the numerical param-
eters set forth in the written description and claims are
approximations that may vary depending upon the desired
properties sought to be obtained by the present invention. At
the very least, and not as an attempt to limit the application of
the doctrine of equivalents to the scope of the claims, each
numerical parameter should at least be construed in light of
the number of reported significant digits and by applying
ordinary rounding techniques.

It is noted that, as used in this specification and the
appended claims, the singular forms “a,” “an,” and “the,”
include plural referents unless expressly and unequivocally
limited to one referent. Thus, for example, reference to “a
sensor” includes two or more different sensors. As used
herein, the term “include” and its grammatical variants are
intended to be non-limiting, such that recitation of items in a
list is not to the exclusion of other like items that can be
substituted or added to the listed items.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the system and
method of the present disclosure without departing from the
scope its disclosure. Other embodiments of the disclosure
will be apparent to those skilled in the art from consideration
of the specification and practice of the disclosure disclosed
herein. It is intended that the specification and embodiment
described herein be considered as exemplary only.

What is claimed is:

1. A method for providing feedback in the event of a lane
deviation of a vehicle having a power steering system, the
method comprising:

acquiring vehicle data;

generating an activation signal based on the acquired

vehicle data; and

generating a haptic warning based on the activation signal

using an actuator of the power steering system, wherein
the actuator provides auxiliary torque, different from the
haptic warning, for steering assistance.

2. The method of claim 1, wherein the haptic warning
comprises a sequence of a plurality of pulses.

3. The method of claim 1, wherein the haptic warning is
generated based on a change in steering angle.

4. The method of claim 1, further comprising:

receiving input from a user of the vehicle such that the

generation of the activation signal is further based on the
received input.

5. The method of claim 1, wherein the generation of the
activation signal is based at least in part on the speed of the
vehicle.

6. The method of claim 1, wherein the generation of the
haptic warning is based at least in part on a steering angle
speed.
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7. The method of claim 1, further comprising:

receiving input indicative of road conditions, wherein gen-
eration of the haptic warning is based at least in part on
the received input.

8. The method of claim 1, further comprising:

monitoring the power steering system and the feedback in

the event of a lane deviation using an arbiter.

9. A method for providing feedback in the event of a lane
deviation of a vehicle with power steering system, the method
comprising:

receiving vehicle data comprising at least a steering angle;

generating an activation signal based on at least the steer-

ing angle;

instructing a component of the power steering system to

generate a warning based on the generated activation
signal, wherein the component provides auxiliary
torque, different from the haptic warning, for steering
assistance.

10. The method of claim 9, wherein the warning is gener-
ated based on a change in steering angle.

11. The method of claim 9, wherein the generation of the
activation signal is based on a vehicle speed.

12. The method of claim 9, wherein the generation of the
warning is based on a change in the steering angle.

13. The method of claim 9, further comprising:

receiving input indicative of road conditions, wherein the

generation of the warning is based at least in part on the
determined road conditions.

14. The method of claim 9, further comprising:

receiving, at an arbiter, a first signal comprising an angle

requirement from the power steering system and a sec-
ond signal comprising the instruction to generate the
warning;

processing, at the arbiter, the first signal and second signal;

and
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instructing the component of the power steering system

based on the processed first signal and second signal.

15. The method of claim 14, wherein the component of the
power steering system is an actuator.

16. A system for providing feedback in the event of a lane
deviation of a vehicle with a power steering system, the
system comprising:

a control unit configured to:

receive vehicle data comprising at least a steering angle;

generate an activation signal based on at least the steer-
ing angle;

instruct a component of the power steering system to
generate a warning based on the generated activation
signal, wherein the component provides auxiliary
torque, different from the haptic warning, for steering
assistance.

17.The system of claim 16, wherein the warning comprises
haptic feedback generated based on a change in steering
angle.

18. The system of claim 16, wherein the generation of the
activation signal is based on a vehicle speed.

19. The system of claim 16, further comprising an arbiter
configured to:

receive a first signal comprising an angle requirement from

the power steering system and a second signal compris-
ing the instruction to generate the warning;

process the first signal and second signal; and

instruct the component of the power steering system based

on the processed first signal and second signal.

20. The system of claim 19, wherein the component of the
power steering system is an actuator.

21. The system of claim 16, wherein the warning comprises
at least one of an optical warning, an audible warning, and a
haptic feedback in the steering wheel.

#* #* #* #* #*



